Sophisticated techniques employed in radiotherapy for irradiation of tumours require comprehensive dosimetry allowing for precise, high resolution measurements of radiation dose distribution in three dimensions and verication of treatment planning systems. Polymer gel dosimetry has been shown to be a unique technique for such the purpose. If exposed to ionizing radiation, radical polymerisation and crosslinking of monomeric components take place in a 3D polymer gel dosimeter, leading to the formation of large polymeric structures that scatter visible light. This feature allows for optical observation of the eects of the absorbed dose and its distribution. Presently, magnetic resonance imaging is employed most often for the analysis of the 3D polymer gel dosimeters. However, much attention is also being given to the development of optical computed tomography since this technique is hoped to serve as a substitute for expensive and not easily available magnetic resonance imaging. The optical scanner presented in this work consists of a laser diode, a scanning system and a signal detector. A 3D polymer gel dosimeter is measured in an immersion liquid in order to reduce deection of the light from the dosimeter phantom. The very rst results were obtained with the newly constructed scanner and PABIG nx 3D polymer gel dosimeter, which was inhomogeneously irradiated with 192 Ir brachytherapy source. The results have been contrasted with those for the magnetic resonance imaging and are presented in this work together with the description of the developed instrument. Currently, the optimization of the optical scanner is performed.
Introduction
Radiotherapy of tumours requires state-of-the-art dosimetry allowing for 3D high resolution measurements of ionising radiation dose distribution. Verication of treatment planning systems (TPS) and TPS-generated plans of tumours irradiation should also be possible with the dosimetry. Currently, the only entirely 3D dosimetry available is the polymer gel dosimetry employing 3D polymer gel dosimeters, which serve as soft tissue and water equivalent phantoms and allow for the recording of integrated absorbed dose distributions in three dimensions in clinical radiation therapy. Recently, a proposition of yet another 3D radiation detector has attracted attention as well [1] .
Historically, many gel dosimeters have been proposed including those that are based on the Fricke dosimeter and the conversion reaction of Fe 2+ to Fe 3+ shown elsewhere [29] . The advancement in these dosimeters * corresponding author; e-mail: sobotka@if.pw.edu.pl was a substitution of the reactive ferrous substrate with vinyl monomers [1012] to arrive at the polymer gel dosimeters. 3D polymer gel dosimeters are physical hydrogels containing radiation-sensitive vinyl compounds.
Upon ionising radiation, the compounds undergo polymerisation and cross-linking which manifest in the appearance of opacity. The formula of these dosimeters was altered in order to facilitate the preparation procedures which have led to so-called normoxic polymer gel dosimeters [13] . Afterwards, many new formulae have appeared; for instance, MAGAT and PAGAS [14, 15] , MAGAS [16] and PAGAT [17] . Among polymer gel dosimeters, those which are based on N -vinylpyrrolidone (VIPAR) and poly(ethylene glycol)diacrylate (PABIG; the acronyms stem from the compositions) have been of interest. The initially proposed VIPAR and PABIG were customized to better serve 3D dosimetry. The formula of VIPAR [18, 19] was changed to VIPAR d by increasing the concentration of N -vinylpyrrolidone and gelatine. This lowered the dose threshold [20] . Afterwards, 
polymerisation and crosslinking. The acronym VIPAR nd was used [21] , which has later been abbreviated to VIP [22, 23] . Another modication of the VIPAR polymer gel has also been proposed elsewhere [24] . The PABIG polymer gel dosimeter [25, 26] was examined for radiotherapy dosimetry [26] . It has been recently changed by the addition of substances typical for normoxic type compositions [23] .
The features of polymer gel dosimeters allow for use of such techniques as X-ray computed tomography [21, 22] , ultrasonography [23] and most often magnetic resonance imaging [2, 3, 12] for quantitative analysis of the dosimeters after irradiation. Much attention is also being given to the optical computed tomography [18, 19] . This technique, which is under development for 3D dosimetry, is hoped to solve in the future the problem of limited access to the modern magnetic resonance imaging equipped with a multi-echo sequence option, which was also reported elsewhere [21] .
In this work, the authors' rst results on the construc- 
Materials and methods

Preparation of 3D polymer gel dosimeter
The method of the dosimeter preparation was analogous to the one described elsewhere [27] . After MR scanning, 2D MR echo slices were used for calculations of the spinspin relaxation time (T 2 ) and corresponding R 2 (1/T 2 ) planes. The data was further processed employing only 14 echoes after discarding the rst two following a suggestion published elsewhere [20] .
Afterwards, the calculations of proles and dose distribution was done with the aid of polyGeVero There are several tools available for the users that are typical for the medical dosimetry in radiotherapy. The software was tested for accuracy. Further details will be announced in a separate publication.
Optical scanner and imaging algorithm
The optical scanner consists of a light source, a scanning system controlled by software, a light detector and a system that reads the data from the detector [22] (Fig. 2) .
The PABIG nx polymer gel dosimeter vial was placed in a tank made of poly(methyl methacrylate) (dimensions LambertBeer exponential law and therefore the image of the absorption coecient can be reconstructed by taking the logarithm of the measured data and applying the standard ltered back projection (FBP) algorithm, similarly as in the case of X-ray computed tomography [23] .
No additional low pass ltering was applied. The software used for control of the optical scanner allows changing the width of the scan depending on a diameter of a dosimeter gel phantom. However, the most important dierence between the data is for the region of the relative dose range above 70%.
Although this is to be examined in the further studies in detail, we can speculate now that the relative dose measured with the optical scanner is distorted due to very low transmission of light at the close vicinity to the PABIG nx vial's centre. In that region, the absorbed dose was the highest and the conversion of the dosimeters components was 100%, which produced the saturated opacity. However, the very middle of the dosimeter's vial was an empty part after a catheter, for which the transmission of light is maximal. This is not visible for the optical scanning data due to the opacity surrounding this part of the dosimeter. Undoubtedly, further studies need to be performed in order to produce calibration curves for the optical scanning and conclude on the dose range possible for measurements with this technique for a 3D polymer gel dosimeter.
Conclusions
In this paper the rst results are presented for the op- 
